Capillary Microscopy in the Diagnosis of Dermatologic Diseases*  by Gilje, Oscar et al.
CAPILLARY MICROSCOPY IN THE DIAGNOSIS OF DERMATOLOGIC
DISEASES*
OSCAR GlUE, M.D.t ROBERT KIERLAND, M.D. AND
EDWARD J. BALDES, Ph.D.
Previously most capillary microscopic studies were carried out in attempts to
diagnose general or systemic disease or abnormality from the changes seen in
the capillaries. These observations were made on superficial capillaries such as
in the nail fold. Our examinations are concerned especially with the capillary
microscopic picture in incividual skin lesions. During the last few years one of
us (Gilje) has studied different skin diseases under the microscope specially
adapted to viewing the capillaries and has tried to determine the patterns charac-
teristic of certain cutaneous diseases. We hope in time to be able to give a descrip-
tiori of the microscopic picture of the common skin diseases derived from capil-
lary microscopy in a manner similar to that derived from so-called biopsy.
Biopsy is a study of removed and thus of dead tissue, whereas capillary micros-
copy is a study through the microscope of the living skin under natural condi-
tions. Although capillary microscopy is concerned mainly with the blood vessels
and blood stream, the pathologic and physiologic changes in other structures of
the skin may be observed. It is well to learn about these new features in the
field of dermatology in order to have a greater comprehension of skin diseases.
The technic and history of capillary microscopy is referred to in earlier papers
in this field (, 2, 3). Besides binocular stereoscopic observation and taking of
black and white photographs, color and motion pictures are taken also. All
diagnostic procedures in dermatology have their limitations (4) including the
histopathologic diagnosis, which Lever (5) expressed as follows: "The greatest
difficulties ... are encountered in the histologic study of the large group of
noninfectious inflammatory dermatoses. In the diseases of this group, such as
psoriasis, lichen planus and lupus erythematosus, in which the histologic picture
is diagnostic as a rule, it may sometimes be merely suggestive. In other diseases
of this group, such as the various types of dermatitis or eczema, the histologic
picture is, at best, only suggestive. In still others, . . . it is always nonspecific."
Bearing this in mind, we will discuss the potentialities of capillary microscopic
examination in the diagnosis of cutaneous diseases and will describe the charac-
teristic findings. Certain features seen in capillary microscopy are diagnostic
of certain diseases and their observation gives assistance in the differential
diagnosis (1, 2, 3).
* From the Section of Dermatology, and Section of Biophysics and Biophysical Research,
Mayo Clinic, Rochester, Minnesota.
Read at the meeting of the Society for Investigative Dermatology, New York, New York,
May30 and 31, 1953.
t Dr. Gilje is associate professor of dermatology and syphilology at the University Der-
matological Clinic, Oslo, Norway and was Fuibright fellow in dermatology in the Mayo
Foundation.
199
200 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
DIAGNOSTIC FEATURES AND DIFFERENTIAL DIAGNOSIS
Pit yriasis Rubra Pilaris (fig. 1 a) .—The findings under the capillary microscope
in a case of pityriasis rubra pilaris are similar to those of psoriasis (2, 3), but the
keratotic plugging which is prominent in pityriasis rubra pilaris is not seen in
classical psoriasis. The tips or crests of the regularly arranged, uniformly spaced
capillaries are curled up into "balls" (fig. la). Scattered over the field are kera-
totic plugs seen as round gray formations, some of them with a hair in the center.
Pit yriasis Lichenoides Chronica (fig. 1 b) .—The findings in this condition are
quite different from those in pityriasis rubra pilaris. The capillaries are not curled
up into balls. The single loops are thicker, have a wider crest and are more ir-
regularly scattered in the field.
Lichen Planus.—The characteristic feature of lichen planus is an irregular
central white plateau, surrounded by a border of straight capillaries, slanting
obliquely toward the central area (2, 3).
The microscopic findings first described are of definite help in the differential
diagnosis of exfoliative dermatitis especially in the field of papulosquamous
diseases.
Stasis dermatitis or a neurodermitic plaque on the leg also may be difficult to
distinguish from each other.
Stasis Dermatitis.—In stasis dermatitis (fig. ic), however, the microscopic
picture of the capillaries is quite typical, varying little from case to case. All of
the field of view seems to be a little cyanotic and dark. The capillaries are dilated
and mostly curled up into "balls" like those in psoriasis, but they are larger and
more loosely twisted, vary in size and are irregularly distributed over the field.
The blood stream, which can be followed in some of the capillaries, is slow and
granular appearing, whereas the blood stream in psoriasis is more rapid, does not
appear granular, and is a pink-red color. The most characteristic finding in stasis
dermatitis, besides the forms of the capillaries, is the capillary bleeding, in some
places it is seen in the form of a capillary loop, but is diffuse like a shadow of the
capillary loop. Furthermore, diffuse, brownish, foglike masses of blood pigment
may be seen.
Neurodermatitis.—A neurodermitic plaque (lichen Vidal) shows a more non-
specific picture under the microscope. The capillaries are dilated, of varying size,
not curled up into balls and irregularly arranged in the field of view. As a rule
it is not difficult to distinguish this disease from psoriasis, parapsoriasis, pityriasis
rubra pilaris, lichen planus, or stasis dermatitis.
Boec/c'.s Sarcoid.—Jn Boeck's sarcoid (fig. 2a), which one of us (Gilje) has
studied, the microscopic picture of the capillaries is quite different from that in
the aforementioned diseases. A glance at figure 2a gives one a confusing impres-
sion of an irregular picture. When viewed under the microscope, however, there
will be seen a dendritic spreading of thinner vessels in a horizontal or oblique
direction in most cases. In some areas there are distinctive small hemispherical
prominences, nodules of yellow-brownish color. The dendritic branches seem to
enclose these nodules as arcs. Outside the nodules, the view of field is light, but in
some places there are gray, yellowish to brownish, diffuse areas with the vessels
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FIG. 1. The capillary microscopic picture. a. In pityriasis rubra pilaris. Note the kera-
totic plugs. b. In pityriasis lichcnoidcs chronica or parapsoriasis (guttata). c. In stasis der-
matitis.
arranged in the same way as over the nodules. No normal capillaries are seen.
The capillary microscopic findings agree with the histologic picture which An-
drews (6) described: "Dilated blood vessels traverse the nodules and the vicin-
ity," and Lever's description: "The histologic picture is characterized by the
presence of circumscribed islands of epithelioid cells." Although characteristic
features of Boeck's sarcoid on capillary microscopy have been noted, additional
studies are needed in this disease.
Lupus Vulgaris (fig. 26) .—This disease presents a picture resembling, but not
identical with, that of sarcoidosis. In some fields there are one or more irregularly
arranged, round or oval, gray-yellowish prominences. Over and around these
nodular prominences there are thick vessels, thicker and larger than in sarcoidosis,
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Fia. 2. The capillary microscopic picture. a. In Boeck's sarcoid. b. In lupus vulgaris. c.
In dermatomyositis, from a lesion on the back of the hand. d. In dermatomyositis in skin
on the back of a hand.
and the nodules also are larger than in Boeck's sarcoid. In the cases observed
there were not as many vessels as in Boeck's sarcoid.
Lupus Erythematosus.—In the diagnosis of Boeck's sarcoid and lupus vulgaris,
lupus erythematosus must be considered frequently. The most striking feature
of this latter disease is keratotic plugging, seen as round or oval, grayish forma-
tions, and the short, thick, horizontal loops or arcs of vessels (2, 3), a picture so
different from that of lupus vulgaris and Boeck's sarcoid that the differential
diagnosis is not difficult to make with capillary microscopy.
Dermatomyositis.—The distinction between lupus erythematosis disseminatus
and dermatomyositis is sometimes difficult. In capillary microscopy the findings
are quite different. In a lesion on the hand of a patient with dermatomyositis
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(also described in an earlier paper) (2) the following manifestations were ob-
served: in the center of a light or white field, the capillaries formed a rosettelike
configuration snrrounded by markedly varied forms of vessels in arcs and S
shapes. The slow, sludging, granular-appearing blood stream could be followed
easily through these thick loops. In other cases of dermatomyositis studied, the
pictures especially in lesions on back of the hand were similar. In the surrounding
skin, findings similar to figure 2c are seen. The view field is light in color. The
capillaries, irregularly scattered in the field, are short and dilated in oblique or
vertical direction. Sometimes these capillaries surround white rouridish areas of
varying size and are situated in a deeper plane than the capillaries in the sur-
rounding skin. (This is seen in the upper central part of figure 2d.) Also the nail
FIG. 3. e. [Jrticaria pigmentosa. b. Urticaria pigmentosa after irritating the lesion. c.
The dilated capillaries in the flare (the erythematous area) in histamine prick.
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FIG. 4. Microscopic picture of capillaries, a. In carcinoma basocellulare. b. In xanthoma
on elbow. c. In a "fixed drug eruption."
fold capillaries show a characteristic picture different from that of lupus erythe-
matosus disseminatus.
MISCELLANEOUS OBSERVATIONS
The following descriptions are intended to give further impressions of how
varying and different are the manifestations of different skin lesions found in
'
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capillary microscopy. Further studies are ueeded and will be done so that a more
definite conclusion can be drawn of what is characteristic of each disease.
Urticaria Pigmcntosa.—This picture is not very different from a picture of
normal skin, but the pigmentation is more marked and some dilated vessels are
visible (fig. 3a). After irritation of the lesion, dilatation of the capillaries occurred
(fig. 35). Through the microscope we could follow the spreading of the dilatation
and the edematous changes in the urticarial wheal which was formed. In this
connection ona of us (Gilje) has done microscopic examinations of the capillaries
during the reaction to different skin tests: histamine prick, epinephrine prick,
patch test, Pirquet's test and Kveim's reaction (1). The picture of the histamine
prick reaction (fig. 3c) can be compared with the picture of urtiearia pigmentosa
after irritation (fig. 35). It was possible to follow the dilatation of the capillaries
spreading peripherally from the prick. The development of the wheal was ob-
served as a foglike formation which little by little covered the capillaries in the
center of the field. The spreading of the capillary dilatation was stopped on one
side of the histamine prick if an epinephrine prick was made simultaneously
about 1 cm. from the histamine prick.
Carcinoma Basoeellulare.—A study of superficial, benign and malignant tumors
has been done, but in too few eases to permit us to draw definite conclusions.
However, here is a field for further investigation. The microscopic picture in
basal cell carcinoma may be compared with that of xanthoma and drug eruption
(fig. 4a).
Xanthoma.—We have not been able to distinguish one type of xanthomatosis
from other types: however, the findings in themselves are distinctive for this
group of conditions. A tumor on the left elbow is shown in figure 45. The clinical
and histologic diagnosis was tuberous xanthomatosis. Under the microscope was
seen a globular oval prominence, over which the vessels were forming loops and
branches in many formations.
Drug .Eruptions.—The clinical picture and also the capillary microscopic
findings vary with the type of drug eruptions. Figure 4c is the picture seen in a
case of fixed drug eruption.
SUMMARY
We have described briefly the capillary microscopic features of certain skin
diseases. This is an extension of earlier work done in this field. Capillary micros-
copy complements clinical and histopathologie examinations and assists in the
differential diagnosis of dermatologic conditions, Greater knowledge of the
physiologic and pathologic processes of the skin also may be obtained by this
technic. Capillary microscopy is useful in attaining more complete comprehension
of the skin diseases.
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DISCUSSION
DR. H. MONTGOMERY, Rochester, Minn.:
The technic outlined by Dr. Gilje is not too simple. It is difficult to get the
light working right and Dr. Baldes spent some time working out sufficient
intensity of light, especially for the kodachrome, or colored photomicrographs.
Black and white illustrations are not so difficult to reproduce. It also is like the
remarks that Dr. Hollander made in a previous paper, at this meeting. One
cannot just see a few slides projected and recognize the difference, because
capillary microscopy is entirely different from ordinary histologic studies. Con-
trary to previous remarks, I still believe that formalin fixed sections stained with
hemotoxylin and eosin are of definite value in the diagnosis of most dermatoses.
I wish to emphasize that the greatest majority of the cases that Dr. Gilje
studied were correlated with my histopathologic diagnosis and the clinical diag-
nosis as seen in conference by my associates in the Department of Dermatology.
Finally I want to mention that the technic of this procedure is the subject of
another paper that has been accepted for publication in the A.M.A. Archives of
Dermatology and Syphilology, and which paper was awarded second prize in the
Annual Prize Essay Contest of the American Dermatological Association this
year.
DR. WALTER C. LOBITZ, Hanover, New Hampshire: When we are students of
histopathology we learn that in psoriasis there is dilation, tortuosity, and rigidity
of the loops of the capillary vessels in the dermal papillae. Do you see this rigidity
of the walls of these capillaries in your studies of the psoriatic lesion?
DR. OSCAR GlUE (in closing): Under the capillary microscope we are able to
see that the capillaries are not rigid. We cannot see the wall of the capillaries,
but we can follow the blood stream and see that it is running through elastic and
movable channels.
